In a previous study at the Yaoundé-Cameroon University Centre Hospital, we found that delivery at extreme ages of reproductive health was associated with several fetal and maternal risks. We conducted this study aimed at testing the hypothesis that deliveries by teenagers were associated with increased risk. Data collection was retrospective from delivery room registers at between 01/01/1996 and 31/12/2000. Data were collected in singleton pregnancies. The identification of each nulliparous woman aged less than 17 years was followed by that of 4 nulliparous women aged 20 -29 years following her in the order of delivery. Since it was possible to have consecutive nulliparous teenage pregnancies before four deliveries in women in their twenties, we finally compared 65 cases of teenagers delivery with 218 cases of delivery in women aged 20 -29 years. The difference was considered significant if p value was less than 0.05. Odd ratio with 95% confidence interval was used to measure the effect of age on the major outcomes. At univariate analysis, the risk of delivery by caesarean section for teenagers (21.5%) was significantly high compared to women in their twenties (11.5%), (OR: 2.1; 95%CI: 1.0 -4.1; p = 0.041). Similar observation was found for stillbirth delivery with 12.3% by teenagers compared to 5.0% by women in their twenties (OR: 2.7; 95%CI: 1.0 -7.1; p = 0.044). The risk of premature delivery by teenagers (30.8%) was also significantly increased compared to women in their twenties (12.4%) (OR: 3.6; 95%CI: 1.8 -7.1; p = 0.0002). After adjustment for different factors associated with the occurrence of several risks, only pre term delivery remained significantly increased at teenage (OR: 3.7; 95%CI: 1.8 -7.6; p = 0.003). These findings underscore the importance of public health programs in preventing the pregnancy in teenagers, and in developing age-appropriate intervention.
INTRODUCTION
Teenage pregnancy is known to be associated with several risks [1] [2] [3] [4] [5] . Nevertheless, teenagers contribute to deliveries all over the world, and according to the literature their proportion varies from 7% to 25% of deliveries [6] [7] [8] [9] . Many studies have reported more complications of deliveries and poor fetal outcome of pregnancy in adolescents compared to women in their twenties [7, 10] . Findings from different studies are conflicting. Most of them found an increased risk of delivery by caesarean section, but these findings were not confirmed by other studies [4, 10] . Conflicting results were also published for the risk of premature delivery, fetal distress, intra uterine fetal death, small for gestational age and post term delivery [10, 11] . In a previous study at the University Teaching Hospital, Yaoundé-Cameroon, we found that delivery at extreme ages of reproductive health was associated with many fetal and maternal risks [12] . However, we were not able to evaluate the impact of teenage condition on exposure to different risks observed. Thus, it appeared necessary to study the outcome of pregnancy in teenagers in our setting where this topic is little documented.
Teaching Hospital Yaoundé-Cameroon. Data collection was retrospective from the delivery room registers between 1/01/1996 and 31/12/2000. Data were collected in singleton pregnancies. The identification of each nulliparous woman aged less than 17 years was followed by that of 4 nulliparous women aged 20 -29 years following her in the order of delivery. Since it was possible to have consecutive nulliparous teenage pregnancies before four deliveries in women in their twenties, we finally compared 65 cases of teenagers delivery with 218 cases of delivery in women aged 20 -29 years.
Variables
The maternal risks considered in this study were: delivery by caesarean section and the occurrence of post partum hemorrhage. The fetal outcomes were premature delivery, intra uterine growth retardation, post term delivery, macrosomia, fetal distress and stillbirth. Women were delivered in our hospital regardless of the place of prenatal care.
Statistical Analyses
The software Epi Info 6 was used for analysis. The key question guiding the sample size calculation of this historical cohort study was "what level of exposure to delivery risks the teenagers should be compared to women in their twenties." The sample size calculation was based on the occurrence of a caesarean section incidence of 20%, estimated as quadrupled compared to the low risk parturient. With 1 exposed for 4 unexposed, 325 women were needed to provide 90% power for a two sided, 5% test to detect a proportion change that does not exist in both groups. The univariate and multivariate analysis were performed by logistic regression. Odd ratio with 95% confidence interval was used to measure the effect of age on the major outcomes. The difference was considered significant if the p value was less than 0.05.
RESULTS
Delivery characteristics of women aged less than 17 years (n = 65), and those of women in their twenties (n = 218) are described in Table 1 . Compared to women in their twenties, teenagers were more likely to deliver prematurely (30.8% vs. 12.4%), to develop post partum hemorrhage (7.7% vs. 2.3%), and to be delivered by caesarean section (21.5% vs. 11.5%). Table 2 presents the result of univariate analysis of delivery risks in teenagers. Delivery by caesarean section for teenagers was significantly increased compared to women in their twenties, (OR: 2.12; 95% CI: 1.03 -4.4; p = 0.041). After, adjustment on the pregnancy age and APGAR score, teenage status does not appear as an in-dependent risk factor for caesarean delivery (P = 0.9) ( Table 3) .
The risk of stillbirth delivery by teenagers was significantly increased compared to women in their twenties (OR: 2.7; 95%CI: 1.03 -7.14; p = 0.044). After, adjustment on the pregnancy age, teenage status does not appear as an independent risk factor for stillbirth (P = 0.1) ( Table 4) .
The risk of premature delivery by teenagers was significantly increased compared to women in their twenties (OR: 3.6; 95%CI: 1.8 -7.2; p = 0.002). After adjustment for APGAR score, preterm delivery remained significantly increased at teenage (OR: 3.7; 95%CI: 1.8 -7.6; p = 0.003) ( Table 5) .
The risk to develop post partum hemorrhage by teenagers was somewhat equal to that of women aged 20 -29 years, (OR: 3.5; 95%CI: 0.9 -12.6; p = 0.051).
DISCUSSION
We conducted a historical cohort study. This study showed that when the parturient age is less than 17 years old, the risk of delivery by caesarean section is doubled. Other studies published a higher rate of caesarean section in teenagers compared to the women in their twenties [13] [14] [15] . Unfer et al. found a higher incidence of IUGR, acute intrapartum fetal distress and lower birth weight, in the adolescent group [15] . They concluded that the higher number of caesarean sections could be attributed to these fetal conditions as means of preventing fetal death. In the current study, a similar rate of IUGR in both study groups, did not confirm these conditions as cause of caesarean delivery in teenagers. The intrapartum fetal distress as a common indication of caesarean section is subject of controversy because little evidence of improved neonatal or long-term outcome is reported [16] . However, in this study, the severe fetal distress similar in both groups at one minute indicated that there was not more intra partum fetal distress in teenager than in the control group, and the increased risk of caesarean section could not be attributed to the fetal distress. However the high risk of overall stillbirth in teenagers can indicate that some of caesarean section procedure indicated for fetal distress failed in preventing fetal death. Metello et al. found that incidence of Caesarean section was lower in the teenage mothers [17] . They attributed the good results observed to the free and readily available prenatal care and the quality of support from the family or welfare agencies that were involved with the care of teenage mothers. However, this study included all teenagers until 19 years and is therefore a heterogeneous population as shown by several studies [15] . The behavior of obstetricians with anxiety about the outcome of deliveries in teenagers could have contributed to the indication of operative procedure. This anxiety can influence the premature decision of caesarean delivery intending to reduce the delivery complications. Regardless of the indication, caesarean section remains an important problem in view of the high recurrence rate [18] [19] [20] .
We found that teenagers have a higher level of preterm delivery compared to women in their twenties. This has been shown by other studies [21, 22] . Olausson et al. found that compared to women aged 20 -24 years, mothers who were 17 years or less at first delivery, were at significant increased risk of preterm first delivery, which fortunately shown a larger reduction at next delivery [21] . They concluded that there may be a biological effect of very young maternal age on the risk of pre term birth.
Inadequate antenatal clinic attendance by teenagers, bacterial and parasitic infectious diseases and especially malaria are common in developing countries and are known as risk factors of pre term delivery [23] . The consequence of pre term delivery is critical, as literature report evokes that, according to the degree of pre maturity, 20% -30% of pre term babies died, and 10 to 30% of those who survive will present neurological complications [24] .
The stillbirth rate is also increased in teenagers, and is three times that of the control group. This result is like that of other studies, which found an increased stillbirth rate in teenagers [25] . The poor socio-economic status, the possibility of nutritional anemia, the inadequate prenatal care and emotion are common in developing countries and particularly during adolescence and can be considered as risk factors for stillbirth [26] [27] [28] . In the current study, the lost of significance of increasing stillbirth in teenagers after adjustment for pregnancy age class suggests that the high risk of pre term delivery observed in teenagers might contribute considerably in fetal death.
We acknowledge that, some sources of bias are present in this study. Some obstetrical conditions like small pelvis, mal-presentation and premature rupture of membranes which are common in teenagers and can put the parturient as high risk of delivery by caesarean section were not assessed.
CONCLUSIONS
Teenagers aged 16 or under are at high risk of delivery by caesarean section. Other factors are also significantly increased such as preterm and stillbirth delivery. Studies are needed to determine the specific etiology of any risk
